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Higgs Hunting 2021 JINST 3 (2008) S08005

Int. J. Mod: Phys. A 30, 1530022 (2015)

LHCb experiment e
A General Purpose Forward Detector

e LHCb, originally designed for b- and c-hadron physics, is now considered a
general purpose forward detector

e Excellent track momentum resolution: 0.4% at 5 GeV and 0.6% at 100 GeV

 \ery good muon and electron ID efficiency

« Excellent vertex reconstruction helps in jets identification: tagging of b- Tracking

and c-jets with reconstruction of secondary vertices Stations ~SPD Calorimeters
two RICH detectors

« LHCD allows to test perturbative QCD (pQCD) predictions in a phase space
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https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005/meta
https://www.worldscientific.com/doi/abs/10.1142/S0217751X15300227
https://arxiv.org/pdf/1902.00134.pdf
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Higgs @ LHCb

Studylng hlgh Pr phySiCS JHEP 09 (2016) 136

JHEP 05 (2016) 1-23

Phys. Lett. B/76 (2018) 430

« At LHCb we can study physics at high pr
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* In principle we can also study the Higgs boson, but LHCDb is limited by small acceptance and lower luminosity

e But we can rely on excellent IP (0 ~ 20 um) and vertices resolution
 “Updated search for long-lived particles decaying to jet pairs”

. “Search for HY — bb or c¢ in association with a W or Z boson in the
forward region of pp collisions”

 “Search for lepton-flavour-violating decays of Higgs-like bosons”

e Studies have been performed on Run | data:

 Ongoing studies with Run |l data

 “Search for high mass resonances decaying to heavy flavour di-jets”
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https://link.springer.com/article/10.1007/JHEP10(2016)030
https://link.springer.com/article/10.1007/JHEP09(2016)136
https://link.springer.com/article/10.1007/JHEP05(2016)131
https://www.sciencedirect.com/science/article/pii/S0370269317309589?via=ihub
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EPJC 77 (2017) 812

Higgs @ LHCDb PRD 52 (2015) 012010
Updated search for long-lived particles decaying to jet pairs
A Higgs boson could decay to a pair of Hidden Valley (HV) pions, which in turn decay to gg pairs

Search for a “displaced di-jet vertex” = good resolution of primary (PV) and secondary vertices (SV) is needed

LHCb can access low lifetimes and small HV pion masses ”§ 104 [ HCh e
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https://link.springer.com/article/10.1140/epjc/s10052-017-5178-x
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.073008
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.012010
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= JINST 10 PO6013
Higgs @ LHCDb L CONE 2000

Search for H' — bb or c¢ in association with a W or Z boson in the forward region of pp collisions
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https://iopscience.iop.org/article/10.1088/1748-0221/10/06/P06013/meta
https://cds.cern.ch/record/2209531?ln=en
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Higgs @ LHCDb

Search for lepton-flavour-violating decays ofy_Higgs-ulike bo§ons

o Study the lepton-flavour-violating dec:ayHO—>,uiT1 / / / / h
U
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https://link.springer.com/article/10.1007/JHEP11(2015)211
https://link.springer.com/article/10.1007/JHEP06(2018)001
http://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2018-030.html
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Higgs @ LHCDb

JHEP 02 (2021) 023

Search for high mass resonances decaying to heavy flavour di-jets

The main idea is to study the inclusive decay of high mass resonances decaying to bb and cc di-jets

It is possible to study lower invariant masses with respect to ATLAS/CMS

QCD background has an important role in this analysis

(background from Z — bb (c¢) is also considered)

A first study has been performed to measure bb and c¢ differential cross sections with 2016 data
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First measurement of cc di-jet differential cross
section at a hadron collider

A similar approach will include high mass resonances
(such as the Higgs boson) decaying to bb and cc¢ di-jets

Davide Zuliani Searches for SM

« Fit to combination of two MVA discriminators %, and ?; to get flavour
composition: ) = BDT,, q(jO) 4 BDTbclq(j1)

tl — BDTb c(jo) + BDTblc(jl)

* The cross section ratios R are also computed as functions of kinematic
variables

 Results are compatible with expectations
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https://link.springer.com/content/pdf/10.1007/JHEP02(2021)023.pdf
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LHCB-PUB-2018-009

Higgs @ LHCD in future upgrades CERLECG:2015.0

What is the future of Higgs boson studies at LHCb upgrades?

' Best LHC sensitivity on Yukawa

« LHCDb could definitely improve its results for the process H — cc:

coupling for c quark ~ 2y,

~ 0.8 T
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http://arxiv.org/abs/1808.08865
https://arxiv.org/pdf/1902.00134.pdf
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Conclusions
Wrap up

 LHCDb is by all means a general purpose forward detector

« At LHCD it is possible to study high p; physics

 Analysis on Run | data showed that at LHCb we can study Higgs boson

* Analysis of Run Il data and future upgrades will give us really interesting
insights on the Higgs boson, particularly for the process HY = cé

(((’ Stay tuned for some interesting resulits! ‘)))
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